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Abstract 
THE QUEST FOR TEMPERATURE RECORDS IN CALIFORNIA 
FREE OF URBAN HEAT ISLAND EFFECTS 
Jim Goodridge 
This quest for long term temperature records free of urban thermal 
-pollution is inspired by the projections of Northern Hemisphere surface air 
temperature trends reported by Jones et al (1986). lt is felt that a long range 
trend can be no better than the data on which it is based. The Jones paper 
contains a lot more data than previous versions of this Northern hemisphere 
trends (Jones 1982) that data set has been greatly expanded to include the data 
on Western North America which was compiled by Bradley et ~(1982). The Jones 
1982 study was based on the World Weather Record data set, which for California 
consisted of seven mainly urban stations. The Bradley paper includes 56 
California stations and is a collection of all available temperature data, from 
rural as well as urban locations. 
The data of this paper differ from the Jones and Bradley papers in that it 
represents an attempt to select thermal pollution free records rather than to 
include all available records. The specific long-term trends that this paper is 
trying to avoid are those illustrated by the heat islands of fast growing urban 
locations. One other major difference in this paper is that all of the records 
reported of this study are complete for the entire study period. 
There are studies showing the constant increase in air urban temperature 
trends in California (Goodridge 1985) as illustrated in Figure 1. In that study 
the mean annual temperature at 31 rural locations was subtracted from the mean 
annual temperature at 31 urban locations. It shows an ever larger increase in 
trend in the temperature of urban locations as compared to rural locations. 
That study covered the 67 years from 1917 to 1983. The urban stations were 
those in the larger and faster growing cities, where as the rural stations were 
the less well populated locations and the well ventilated coastal places. No 
studies of wind movement or population history were made however. 
The data of this paper are the mean annual temperature at 42 California 
stations for the 68 years from 1917 to 1984. These 42 records are averaged and 
plotted on Figure 2. The data for each station as well as for each year are 
tabulated here. These 42 stations include some of the records of the Jones and 
Bradley studies; however, there are 23 additional records in this study. These 
records were taken largely from Climatological Data. They were supplemented 
with unpublished data, mainly for the 1918 to 1928 period, which were archived 
at the National Climatic Data Center at Ashville, NC. 
Sea surface temperature records seem a likely source of records free of 
night lighting, space heating and automobile exhaust fumes and therefore free of 
urban heat island effects. A graph of the mean annual SST at Pacific Grove for 
65 years ending in 1984 is shown as Figure 3. There is an interesting 
similarity between the 10 year running averages of this 42 station average air 
temperature and the SST at Pacific Grove. 
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The mean annual SST at Pacific Coast shore stations for the period of 
record are tabulated he".:'e followinr;. the air temperature records. There were 
originally many blank places in these SST records which were filled in by t•.s ing 
the monthly departures from average at adjacent stations; or occasionally 
estimating missing annual values. For some of the earlier records it was 
necessary to use a monthly average as an estimate of missing values. 
Studies of similarities in trends in mean annual SST and air temperatures 
at adjacent land stations in Alaska, British Columbia, Oregon and Washington are 
in progress at this time. The next phase of this study will be to compare 
temperature and population trends. Good temperature records seem to be highly 
correlated so another goal will be to quantify the interstation similarities in 
long-term temperature trends. 
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10 Yr 1\v 
A 
4104/86 Clover- Crescent Yreka lleaver- Petaluna Santa Santa Ojai Chne- tlwnt Cuya~ Tustine 
JOG dde City Ville Cruz Hari1 Milt PC 
Uilscm r1.aea hvine 
1911 59.5 52.2 49.0 S3.J 55.5 55.9 57.4 62.1 60.9 56.5 
53.2 59.9 
1918 S9JI S3.0 51.7 55.2 Sl.S S6.8 55. 1 62.3 61.2 SS.D S6.6 fiUl 
1919 58.3 52.7 51.2 SJ.7 sa.o SEidl 54.0 60.6 61.6 55.4 
53.6 61.1 
1920 57.1 52.4 51.4 SJ.S 57.8 56.2 54.9 59.9 61.3 54.0 51.3 
60.0 
1921_ 59.0 52.9 Sll. 1 S-4.6 60.0 57.2 56.1 61.2 61.8 55.7 
SO.l 60.7 
tm 59.3 51.9 46.3 53.2 57.6 56.1 56.5 60.8 61.3 54.6 52. 1 
60.3 
1923 60.0 53.7 50.6 52.5 57.2 57.1 57.3 61.4 61.5 54.4 
47.8 60.4 
1924 S8.9 S2. 7 51.9 S0.6 S7.6 57.0 56.7 60.6 62.8 56.8 
51. 1 60.6 
1925 59.0 54.4 50.6 50.2 56.9 51!.4 58.2 60.9 62.4 
55.4 52.5 62.6 
1926 61.8 SS. 1 55.2 56.5 58.2 59.6 59.4 62.4 63.5 S6.9 
55.0 64.8 
1927 60.2 52.8 51.8 54.1 58.1 57.2 57.6 60.7 63.1 
55.4 54.4 62.9 
1928 60.5 53.9 52. 1 ss. 1 58.2 57.3 51.7 62.3 62.4 57.7 
55.0 65.0 
1929 58.8 53.6 51.7 53.7 58.3 55.9 57.5 62.5 62.4 57.0 
53.0 63. 1 
1930 60.3 54.0 51.4 53.4 57.7 Sfd 57.3 62.3 61. a 
57.0 54.6 63.2 
1931 60.8 55.1 53.6 53.5 57.9 58.3 SB.O 63.8 63.1l 56. 1 56.6 
65.4 
1932 60.2 53.6 52.3 53.5 56 . .11 56. 1 56.7 61.1 60.8 
56.5 54.3 62.5 
1933 59.9 53.1 SUi 52.13 56.0 55.0 56.0 60.8 61.2 56. 7 
54.5 62.5 
1934 62.4 55.7 Sll.B 57.7 58.8 58.0 59.5 62.0 64.2 59.9 
ss.a 66.9 
1935 59.5 52.6 51.4 53.9 56.6 S6.fl 57.0 59.2 6Ui 56.6 
52.6 62.4 
1936 62. 1 54.8 52.6 SS.J SB.tl 58.5 Sll.6 61.2 63.5 57.6 53.8 
60.1 
1937 60.2 53.7 419.13 52 . .11 57.!) 57.0 57.0 s<.t4 62. (l 56. 1 53.8 60.0 
1938 60.0 53.8 51.7 53.8 57.3 57.8 sa.o 60.1 62.7 
55.3 53.0 61.5 
1939 61.5 54.4 54.0 5.11.7 56.3 57.9 57.7 60.7 63.5 SfL2 
55.2 6L7 
1940 61.4 56.3 SJ. 7 54. 1 SB.B 57.9 51:1.9 61.7 62.7 51.2 
56. 1 63.6 
1941 60.9 55.6 52.8 53.6 SB.B SB. 1 59.5 151.3 6Ul 59.6 
53.4 62.7 
1942 60.6 54. 1 52. 1 52.6 57.8 56.4 57.8 60.5 61.3 55.3 
53.9 62.3 
1943 61. 7 54.0 52.2 53.6 56.6 57.6 57.9 62.0 62.3 55.7 
53.3 62.3 
1944 60.6 52.6 51.6 53.3 57.7 57.1 56.8 60.3 60.2 52.3 
50.7 61.1 
1945 60 . .4 52. 7 52.6 5.4.3 57.3 56.7 57.1 61.3 61.5 s:ul 52.1 61.4 
1946 59.4 51.5 51.4 52.0 56. 1 56.4 56.2 60.7 62.0 54.5 
53.3 60.8 
1947 61.2 53.4 52.0 53.8 57.6 57.2 57. 1 61.5 63. 1 54.1 
53. 1 62.2 
1948 59.0 51.0 47.9 50.6 56. 1 55.7 55.9 60.7 60.8 53.4 
51.2 59.9 
1949 59.5 51.9 50. 7 52.0 57.5 55.3 55.13 60.8 6UJ 53.5 
50. 7 60.8 
1950 60.0 52.6 51. 7 52.1! 58.4 56.2 57.~ 61. B 62.6 
57. i 53. 1 61. 1 
1951 59.6 52.3 52.0 53.6 57.3 55.9 56.7 61. 1 61.9 
54.6 51.9 61.1 
1952 59.4 SUl 51.5 52. 1 57.5 55.9 56.2 60.9 61. 1 53.7 
52.0 60.4 
1953 60.5 53.2 51.3 52.6 56. 1 55.9 57. 1 62.1 62.3 
55.3 52. 7 61.0 
1954 59.5 53.1 51.2 52.2 57.2 56.3 57.1 62.4 62.5 
57.1 53.6 61.9 
1955 59.2 51.2 50.5 50.6 56.5 SA.S 55.0 60.9 62.0 54.4 
51.6 6L1 
1956 59.9 52.5 51.3 51.7 56.7 55.7 56.0 61.4 61.9 
56.0 52.6 62.0 
1957 59.7 53. 1 50.6 52.9 57.8 57.2 57.2 62.3 62.5 
StU 52.7 62.13 
19SB 61.4 54.9 53.9 55.1 59.7 58.5 51l7 63.5 63.1 56.4 
54.4 64.0 
1959 62.3 53.0 52.5 53.5 59.1 56.0 58.5 63.8 64.6 
SUi 54.6 64.1 
1960 59.9 52.5 53.2 53.2 SIU 56.5 56.4 62.9 63.4 56.6 
53.5 61.9 
1961 60.5 52.8 52.5 53. 1 57.6 57.0 57. 1 62.7 63. 1 56.0 
53.3 61.9 
1962 59.8 52.2 51.3 53.2 57.4 55.6 55.9 61.6 62.0 55.3 
52.6 60.9 
1963 SB.2 53.2 51.6 52.5 56.9 56.7 57.0 6Ul 62. 1 53.9 52.9 
62.5 
1%4 .59. 1 52. 1 51.1 52. 1 57.0 S6. 1 55.0 61.S 61.7 SJ.2 
SL 7 61.0 
1965 58.7 52.6 SU3 52.6 57. 1 56.8 56.9 61.2 62.5 53.5 
SLB 61.8 
1%6 S9.S 52.9 52.5 53.0 57.8 56.9 56.9 62.4 63.4 5.11.9 
54.2 62.5 
1967 59.4 53.0 51. 1 52.6 57.4 56.6 56.8 62.5 62.9 54.6 
52.9 62.9 
1968 59.6 52.9 51. 5 52. 7 SI.LO 56.9 58.3 61. e 63.4 55.4 
53.4 62.9 
1969 59.2 S2.9 51. 9 52.4 57.9 56.6 57.2 60.4 62.2 54.8 
54.6 62.3 
1970 59.8 53.3 52. 7 53.4 58 . .!! 57.0 56. 7 61.0 62.5 55.8 
53.5 62.7 
1971 56. 1 5L2 50. 7 51.2 57.0 55.6 54.6 60.5 61.4 54. 1 
51.6 61.2 
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10 Yr Av 
Clover- Crescent Yreka Meaver- Pet~luna Santa Santa Ojai Clare- Pioont tuya- Tustine 
cale City Ville Cruz Haria I'IOI'lt PC Yilson Rae~ hv.ine 
1972 55.4 52.5 51.7 52.3 57.4 57.2 SIUI 51.9 62. 1 SIUJ 53.5 &1.9 
1073 59.5 52.8 53.0 53.5 SB.l 56.5 56.4 60.0 61.1 55.6 S1.8 61.4 
1974 59.1 52.5 52.0 53.0 5!!.2 56.0 56.4 6Ul 61.9 56.0 53.4 62.3 
1975 sa. 1 52.0 50.3 51.3 56.9 55.6 55.5 59.8 60.9 ss.o 51.9 60.0 
Hl16 59.6 52.6 51. 1 53.11 58.3 57.7 SE!.IJ 62.3 63.0 SS. 7 52.6 63.2 
i977 59.4 52.8 su; 53. 1 SUI 57.4 SUI 62. 7 62.5 57. t 53. 1 63.2 
1978 60.3 53.5 51.7 53.3 58.4 57. 1 57.41 62.2 62.3 SIU 53.4 63.5 
1979 59. 7 54.4 52.5 52.4 513.2 57.3 57.3 61.1 61.13 56.3 52.9 63.2 
1980 60.6 53.15 52.4 52.5 S!UJ 57.7 57.9 61.3 63.3 56.8 54.3 52.9 
1981 61.2 54.3 52. 7 55.0 58.9 57.1) SEU 61.9 6£1.3 StU 55.2 63.8 
1982 S!Ul 53.0 so. 1 51.2 56.4 56.6 57. 1 59.9 61.4 53.3 50.2 62.2 
1983 60.3 55.2 51.3 54.0 51!. !l 58.6 60.1 61.4 62.9 54.8 53. 1 63.4 
1984 60.13 53.1 51.2 53.8 58.7 sa. 1 59.4 62.8 65.0 57.5 53.9 64.9 




Avg 59.9 53.2 51.7 53.2 57.6 56.9 57.1 61.5 62.3 SS.B 53. 1 62.1 
11ax 62.4 56.3 SS.2 57.7 60.0 59.6 60.1 63.8 65.0 59.8 56.6 66.9 
Min 57. 1 51.0 47.9 50.2 53.5 StU! 54.0 59.2 60.2 52.3 47.6 59.9 
Stdev 1.045 1. 111 1. 255 1.322 1.085 . 961 1.220 • 975 . 997 1.)19 1. 532 1. 460 
cv .on . 021 • 02.11 .025 . 019 .on . 021 • (116 . 016 • 027 .029 .023 
Range 5.3 5.3 7.3 7.5 6.5 4.8 6. 1 ~.6 4.6 7.5 B.B 7.0 
dd.!'IA 36.46 41.46 41. 43 40.44 38. 14 36.59 34.54 311.27 34.06 34. u 32.59 33.44 
ddd.l'll'l 122.59 i24. 12 122. 36 122.56 122.38 122. 01 120.27 119.14 117.43 118.04 116.35 117.47 
feet 320 40 2625 2050 27 130 254 750 1201 5709 4650 119 
Rec Beg 1902 1894 1914 1912 19i3 1813 1887 1905 1892 1917 1899 1902 
44 
4/04186 Fort tk; tmunt East Otlmd Willows Cloosa Chi eo Otsabh Auburn Colfax $pald-
JOG Bidwell Cloud Shc.su Park ing 
1911 ~.0 411.1 411.9 59.0 fs3.8 62.11 fl1.3 t'l2.2 56.6 61.3 
60.4 419.8 
1918 a8.4 .E.B 419.8 SI:UI 61. l S9.0 59.5. &1.4 ss.s 58.4 
SB.3 S2.3 
1919 47.2 417.8 49.2 56.6 61.3 6fl4 58.9 60.5 55.3 59. 1 
57.4 .fi9.B 
1920 48.2 49.5 50.9 SIUl 61.4 60.8 61l.S 60.4 54.6 59.1 
56.6 48.4 
11m - 49.2 419.9 S0.6 SB.fi 61.8 6i.3 60.7 6Ul S4.3 60.4 
513.2 48., 
t922 41.3 41 . ., 48.6 51.0 60.1 60.2 60.) 59.6 52.4 51.3 Sl.B ~.6 
1923 48.5 48.5 49.3 57. 1 62.2 6'1. 4 60.6 S9.B 53.0 60.0 59.2 
~.2 
1924 1$8.8 S0.2 48.2 S7.9 62.6 61.6 60.9 59.2 ss. 7 60.2 
58.3 47.4 
1925 419.9 S!l.O 47.3 SIUi fi2.S 61.2 60.4 fll. 2 ss.o 
59. , SEL 9 41.0 
1926 S0.9 52.1 41Ul 60.2 611.6 63.2 61.9 62.5 51.1 61.2 
&L4 as.o 
1927 47.4 ~9.4 43. 1 57.4 62. 1 61.3 60.3 61. 1 54.9 60.2 
Sfl.2 M.B 
1928 46.8 51.6 44.6 59.4 62. 7 61.6 61.0 62.3 56.6 61.6 
59.2 45.9 
1929 47.6 S0.2 45.2 58.9 62.8 61.6 60.4 61.6 56.4 61.5 
59.0 45.3 
1930 47 . ., ~9.9 46.9 58.3 62.5 6Ul 60.3 61.9 55.3 60.2 
59.2 43. 1 
1931 49.4 so.s 51.5 SB.7 64.4 62.7 62.4 63.4 56.2 61.9 
60., 44.8 
1932 41.2 49.6 50.6 57.8 63.2 61.8 62. 1 61.9 54. 1 6113 
57.9 ~-2 
1933 47.1 413. 1 50.2 sa.e 62.6 61. B 61.5 61.0 54.4 59.9 
S6.9 41.9 
1934 51.9 53.2 SU3 60.4 64.6 63.8 63.1 63.4 56.9 62.2 
62.1 50.9 
1935 52.5 50.5 49.3 SfU 62.0 61.0 6!Ui 61.4 54.2 59.8 
58.5 47.1 
1936 48.5 SUl 51. s 60. 7 64.4 63.4 62.2 62.2 57. 1 6Ui 
59.6 49.9 
1937 47.13 49.2 48.13 57.2 62.0 61.4 60.5 60.8 54.3 59.7 
57.5 47.5 
1936 47.13 50.4 49.6 59.4 62. 1 61.9 60.9 60.6 55.2 6UI 
59.2 116.3 
1939 49.9 51. 1 51.4 60. g 64.3 63.3 62.8 62.0 56.9 6U! 
60. 1 49.6 
1940 SilO SO.B 51. s 60.4 63.4 62.5 62.£! 61.9 56.6 6Ul 
60.2 49.6 
1941 48.6 49.5 50.2 59.3 62.2 62.0 .61. 9 60.5 55.2 6112 
SELl 47.3 
1~142 41.7 48. 1 49.4 58.4 6Ul 60. 1 59.8 60.0 55.5 59.5 
SB.B 47.4 
1943 48.4 5!11 50.0 59.5 62.'5 61.5 61.0 60.6 56.5 60.9 
59.5 49 . .4 
1944 46.6 49.4 49.0 58.9 6Ul 6'1. 3 60.4 60.8 ss.o 60.2 
56.5 41.9 
1945 47.9 SO.O 49.6 59.7 62.3 61.6 62.0 60.9 56.0 60. 7 59.5 
48.1 
1946 41.7 49. 5 48.9 SB. 1 61. 0 60.5 60.9 60.0 55.0 59.7 
58.5 47.2 
1947 48.9 SO.I:l 50.2 59.2 6i.9 62., 62.2 60.9 SS.9 60.6 
5!3.1 48.2 
1948 46.5 46.6 47.5 57.0 59.3 59.9 60.2 SB.!l 53. 1 57.8 
56. 1 i!S.2 
1949 47.3 47.9 46.9 58.4 60.5 60.5 60.5 60.0 54.6 59.8 
SB. 1 45.9 
1950 49.4 48. 7 SO. 3 . 50. , 62.4 6Ui 61.8 61.4 55.3 60. 7 
59. 1 ~1. 1 
1951 .liB. 4 413., 50.0 59.5 61.0 60.9 61. 1 50. 1 55.3 
59.9 SB. 1 47.3 
1952 47.6 48. 4 '19.6 58.6 61. 2 60.9 60.5 60.8 54.5 59.8 
58. 5 46. , 
1953 ~8.6 48.0 49. 7 59.0 61.4 61.3 61.3 60.6 55.3 59.8 
58.5 47.2 
1954 48.6 48. 1 49. 1 58.4 60.4 60.2 60.3 59. 7 5!).2 59.2 59.4 
47.9 
1955 45.8 a1.2 48.2 57.5 60.5 60. 1 60.2 59.6 54.3 58.9 
58.3 45.9 
195& 47. 7 49.2 49.0 ~fU 60.9 60. 7 60.4 60.3 ss. 1 59.S 
SB.4 46.9 
1957 41. 2 48.4 41!Ul 56. 1 61.0 60.6 50.6 eo.t~ Sil.9 
59.2 56.5 46.5 
1958 50.3 SL 1 S1.3 60.2 62.9 62.9 62.8 63.0 S7. 1 
62.2 61. 3 <19.0 
1959 49.0 50.2 51. 1 60.4 63.3 63.2 62. 7 62.1l 57.7 62.4 
61.9 49.7 
1960 48.1 49.2 SO.ti 59. 5 62.2 61. B 61.4 62. 1 55.8 61.2 
60.4 48.2 
1961 49.2 48.8 50. 3 S9. 1 61.7 61.3 61.3 61. 1 S.5.7 
60.4 60.3 48.6 
1962 .t7. 1 49.4 50.0 58.5 61. 1 60.6 60.8 61.1 56.0 60.0 
59.7 tl6.3 
1963 48.1 49.2 49.6 57.4 60.0 59.8 60.0 60.4 ss. 1 56.7 
58.4 47.8 
1964 46.8 48.2 48. s S/.B 60.8 60. 1 60. 1 60.8 S4. 9 59.3 
57.6 47.9 
1965 47.6 49. 1 49. 7 57.1 59.5 60.0 59.9 60.4 55.2 
59. , SB.O 47.9 
196£> 413.9 49. 5 so. a 59.2 61.4 6Ul 6i. 6 62. 1 Sfd 60.8 
59.2 48. 1 
1967 48.5 49.6 49.8 58.9 61.9 61. 6 60.9 61.7 55., 60. 7 
59.6 47.2 
1968 118. 7 49.8 49.4 58.4 61.6 61. 1 61.0 61.6 511.6 60.3 
59.8 47.2 
1969 48. 5 ~9.8 &19.5 SB.4 61. 6 60.8 60. 9 61.3 ss , 60. 1 
59.2 47.0 
1970 48. 2 49. 9 50.0 59.0 62.4 61. !) 61. 6 61. g 55. 5 60 4 
59 4 47.4 
1971 46.8 47.9 48.3 57.3 60. 1 60.0 60., 60.3 511. 1 SB.S 
58.2 45.4 
45 
fort He ftoont East Orland lllillOIIS Cloosa Chico Desabla ~wurn Colfax Spald-
Sidwell Cloud Shasta Park ing 
1972 C1.4 SilL B ~.2 57.6 til. 3 50.5 60.5 ~0.9 5.11.9 59.3 59.3 46.6 
1073 •UUl 119.3 SCUl SB.fl 61.1 6!16 61.3 61.4 55.2 60.2 59.0 Ml.3 
1974 4fU 49.4 49.6 StUI 61.4 61.4 61.3 60.8 ss.s 60.4 59.5 49. 1 
1975 47.4 48.4 48.3 57.4 ~9.9 59.8 60.0 SB. 7 S4.6 SB.9 SB.O 47.41 
1976 48.0 SO. 7 ~9. 1 S!UI 61.6 62.0 61.5 60.1 51>.1 60.2 58.6 49.3 
1971 ~7.0 50. 7 49.1 56.41 62.3 61.9 61.4 60.5 55.9 60.6 59.2 <19.2 
1978 47.41 50.2 48.5 58.4 62.4 6Ui 62. 1 61.0 55.0 60.2 SB.S 48.0 
1979 47.6 Sll 0 49. 1 57.9 61. s 61. s 61. g 60.8 S3.B 60.3 58.6 47.5 
1960 48.8 SO. 1 49.8 58.3 61. 1 60.3 61.2 60. 7 54.9 60.2 59.0 48.8 
1981 49.8 51.6 50.9 60. 1 62. 1 61. g 62.4 62.0 SS.B 61. 4 59.9 49.0 
1962 46.4 48.1 47.6 55.6 59. 7 59.5 59. 7 59.8 SO. 7 55.2 Sfd 46.2 
1963 47.8 49.4 49. 1 58.8 60.3 61. 1 61.3 63.4 53.9 59.3 57.2 47. 1 
1984 46.8 50.0 49.6 SB.9 62.1 62.4 61.9 61.0 53.3 6t'U.l S!U! 48.5 




Avg 48.2 49.5 49.4 58.6 61.9 61.3 61. 1 61.0 55.2 60.2 SiUl 47.6 
i'ICIX 52.5 53.2 51.8 60.9 64.6 63.£1 63. 7 63.4 57. 7 62.4 62. 1 52.3 
!'lin 46.0 46.6 43. 1 55.6 59.3 59.0 56.9 56. 7 so. 7 57.3 56. 1 43. 1 
Stdev 1.2Hl 1.234 t. 4S1 1.005 1. 199 . 976 .914 Ul27 1. 187 1.070 1.119 1. 513 
cv . 02S . 02S .029 .on . 019 . 016 .IllS .on . 021 . 018 .020 • 032 
Range 6.5 6.5 B. 1 5.3 5.3 4.8 4.8 4. 1 1'.0 S. 1 tUl 8.6 
dd.l'll"i 41.51 41. 16 41. 19 39.22 39.45 39.32 39. 12 39.42 39.52 38. 54 39.06 3!.t 20 
ddd.l'!ll 120.00 122.08 122. 19 122.31 122. 12 122. 12 122.01 121.47 121. 37 121.04 120.58 120.38 
feet 4498 3300 3544 1205 254 140 60 205 2713 1297 2418 5120 
Rec Beg 1912 1912 1906 1914 1686 1679 1903 1670 1906 1871 1871 191~ 
46 
4/04/86 Davis Vaca- Denair Heetu §fetch Hunting- ~Jrced Sonora Hanford Lel'lon Glen- tejon 
JOC ville pH Hetehy too Lak.e Cove ville Ranch 
19H ~.6 59.4 59.5 59.8 S•Ul 43.4 «11.2 56.13 60.3 62.5 S·UI fl5. 1 
10Hl 60.1 60.1:1 SB.9 60.2 52.3 43.8 60. l S~UI 63.~ 62.6 SUl 
(!j_g 
1919 59.4 5!:!.5 59.3 59.3 53. 1 43.1 60.1 59.4 62.1 62.1 54.9 fiS. 1 
1920 &Ul 59.0 60.6 59. 1 52.0 42.5 60.2 55.6 59. 1 62.0 53.9 64. 1 
1!)21- 60.2 S9.4 60.5 60.3 ss.s 44.6 61.6 61UI 61.6 63. 1 SS.3 6S.D 
1922 59.4 56.4 60. 7 60.3 53.fl 41. fl 6115 59.5 62.1 62.1 53.5 63.4 
1923 59.6 SB.Ii 59.13 60.5 S3.0 42.7 60.3 60.6 62.1 61.6 
53. , 64. , 
1~24 SB.9 59.0 60.1 61.2 )0.9 44.9 62.2 61.8 63.6 61.4 ss. 1 65.4 
1925 59.5 60.0 60.0 60. "'' 53.9 415.2 61.4 60.~ 62.2 60.9 
ss.o 64.7 
1926 61. 1 60.5 61.8 62.5 55.1 48.3 63.6 62.2 M.B 62. 1 57.0 67.9 
1921 59.3 60.6 sa. 1 60.8 53.6 43.5 62.2 60.5 62.6 60.0 54.8 
64.3 
192B 59.6 61.5 58.9 61.3 54.4 45. , 62.4 61.0 63.2 61.1 55.2 66.0 
1929 59.5 61.3 60.2 60.6 S-11.3 44.3 61.3 60.4 62.5 62.0 55.8 65.0 
1930 SfU3 59.9 60.0 60.5 53.4 ~3. 1 60.9 60.2 63.0 63. 1 5~.3 65.6 
1931 61.2 60.0 62.3 62.3 54. 7 45.0 62.6 61.5 54.9 6S.B 56.6 67.0 
1932 59. 7 59.6 59.13 61. 1 53.3 41.6 61.2 60.1 63. 1 64.2 54.5 64.9 
1933 59.6 59.2 59.2 60. t 53.2 43.5 61. 1 59.6 62.8 62.6 55.6 64.9 
1934 62.2 62.8 62.4 62.6 56.9 46.5 62.6 62.4 65. 1 64.9 5!1.6 67.8 
1935 Sll9 60.3 60.2 60.3 52.9 44.8 60. 1 60.9 62.0 63.6 55.4 64.2 
1935 6Ul 62.0 61.6 62.4 54.9 46.4 62. 1 61.8 64. 5 65.2 56.9 66.8 
1937 59.6 60.4 60.6 60.8 52. 1 44.0 6Ul 60.5 63.0 64.1 55.4 64.9 
1938 59.2 60.0 60.5 60.13 53.5 43.6 60.8 60.2 60.9 63.5 55.4 65.0 
1939 60.4 61.2 62., 61.1 '54.9 46.0 61.2 61.2 61.7 65.4 S6.S 63.6 
1940 61.6 61.1) 62.6 61.6 ss.o 45.4 62.3 61.4 62.8 65.6 56. 7 64. 1 
1941 61.2 59. 7 61.9 60.5 52.6 42.3 61.3 59.!l 61.5 M.2 51'1.0 63.6 
1942 60.3 59.4 60.9 60.8 53. 1 43.1 62.4 59. 7 61. s 63. 1 54.0 63.1 
1943 60.6 60.6 61. 1 61.6 54.4 44.6 60. 7 60.3 61. 3 64.2 55.8 63.9 
1944 59.6 60. 1 60.6 60.5 52.6 ~Ul 60.2 58.0 61.9 63.2 53.5 63.2 
1945 60. 1 60.~ 6Ul 60.9 53.2 42.9 60.6 SB. 7 63.0 63.8 53.8 62.9 
1946 56. 7 58.9 60.0 59.9 53.5 ~3.4 59.5 56.0 62.4 62.4 54. 7 63. 7 
1947 60.2 60.0 60.5 61.2 54.2 44.0 60.5 58.6 62.6 63.2 54.8 62.0 
1948 SB.S 59.0 59. 1 59.4 51. 2 .111. 4 59. 1 56. 7 59.9 61.8 52.0 61.2 
1949 59.3 59.5 59.6 60.5 52. 7 lli. 7 59. 7 58.3 60.8 62.3 51.2 61.0 
1950 60.8 6Ul 61. B 62. 1 Sll. 4 44. 2 62.2 59. 7 62.5 65.0 53. i 
64.3 
1951 60. 4 60.5 60. 1 6'1. 3 53.5 43.6 61.5 SB.fl 61.9 64.0 53.9 
62.3 
1952 60.5 60. 1 60.5 61. 4 52.4 42.3 6i.9 58.2 61. 4 M. 3 53. 1 62.2 
1953 60.8 60.9 60.3 60.9 53.2 44.5 61.6 SB. 1 60. 7 63.3 53.6 
62.2 
1954 60. 1 59.8 60.0 6U.l 54.2 45.9 61.6 59.2 61.4 63.2 53.6 
63.2 
1955 60. 1 59. 1 59.5 60. , 52.4 43. 1 61. 1 58. 1 60.3 62.4 52.9 
63.0 
1956 60.3 59.9 60.0 60.8 !i2.B 44.2 61. s SB.6 61.3 62.5 
S3.6 63.0 
1957 60. 1 50.8 60.6 60.B 52 . .!1 4l3.4 61. 1 59. 1 61. g 63.ll 53.5 
52.9 
1958 62.6 62.B 62.3 62.8 54. 7 64. 3 62.8 61. 5 63.4 65. 1 55.2 
65.2 
1959 62. 7 63.3 61.9 62., 55.1 45.5 62.5 61. B 63.8 65.4 
55. , 66.3 
1960 60.6 6Ul 61. i 61.0 54. 1 44. 1 62.2 604 62.9 6til.tl SS. 1 
64.6 
Hl&1 59.4 61. 4 60.5 60.1 54.0 45.2 62.4 60.4 62.3 63.8 54. 3 
63.8 
1962 S!Ul 60.3 59.6 59.9 52.9 44.3 60.9 6!11 61.4 63.0 54.2 
M.O 
1963 SB. 1 5B. 1 59.6 sa. a 52.4 43.B 60. 1 56. 7 60.9 6Ui 54.4 62.5 
1964 .SB. B 61.0 59.6 59.4 52.3 42. 1 61. s 56.8 61. 1 61.9 52.9 63.0 
1965 59.0 60.6 59.3 59.8 52.3 41. 4 60.9 57. 1 61. 7 61.3 53.9 
61.6 
196!) 60.2 61. ll 60.0 61.2 S£1.4 44 0 63. , 58.9 62.7 63. 1 SS.S 
6i'U. 
1967 59.8 59.9 59. 7 60.3 52.6 43. , 62. 1 SB. 1 61.!l 62.6 54.6 
64.2 
1968 60.4 60.3 59.9 60.6 52.9 44.9 62. 7 57.9 6i. 9 62. s 5~. 1 63. s 
1969 60.5 60 3 59.6 60.4 S2. 7 43.<1 61. 3 51.6 6i. 11 62.8 
54 Q 63. s 
1970 60 8 61. 2 59. 1 61.2 53.8 4~.4 62.7 :>B. I! 62. 5 (.3.6 
55. 1 63 g 
1971 S9.0 SB. 7 56.8 59.0 51.9 43.0 60.8 56. 1 60.6 61. 1 
52.6 62. 1 
47 
Davis Vaca- Denair necua Hetch Hunting- tier ted Sooou Hanford lff'IOO Glen- Tejon 
ville f H Hetchy ton lake Cove ville R.1nch 
1912 59.4 59.3 59.3 59.8 53.4 42.5 62.3 57.5 11)1.6 61.7 53.5 63. 1 
1913 60 .• 60.3 59.4 60.3 S2.t a4.3 62.2 S7.6 fiUl 62.8 53.8 61.4 
1914 60.4 50.2 59.5 60 .• 53.9 47. 1 62.2 57.7 6Ui 63.0 54.5 63. 1 
1975 sa. 1 59.2 57.9 59.0 52. 1 45.4 60.4 56.4 59.9 60.8 S3.6 61.6 
U76 6110 60.8 58.9 60.4 53.5 46.0 61.2 57.6 60.6 62.4 54.5 62.9 
1917 S9.6 60.6 60. 1 61.0 54.3 45.41 61.4 56.3 6Ui 63. 1 55.3 62.6 
1978 60.5 60.8 60.1 60.13 52. 1 43.3 60.5 57.6 61.8 63.6 55.1 62.0 
1979 60. 1 60.6 59.9 60. 7 53.0 44.6 61.2 SB. 1 61.9 63.6 54.6 64.3 
1960 59.4 60.3 59.2 60.8 53.7 44.6 61.9 S!Ul 61.7 63.4 55.2 63.6 
1981 61. 1 61.4 61. 1 61.2 SS.Il 46.3 63.0 60., 62.1 63.9 ss. 1 65.4 
1962 SB.4 SB.B 58.1 58.6 51.2 42.5 6!:!.1 56.6 60.3 61. g 53.9 63.0 
1963 62. 1 60. 1 60.5 60.0 52.0 42. 1 62.4 58.6 62.3 63.5 54.9 63.8 
1984 60. 7 61.3 60.2 60.4 53.6 liEd 62. 7 58.3 62.3 63.9 55.6 6-1.8 




lwg 60.1 60.3 6112 60. 1 53.4 44. 1 61.5 59. 1 62.0 63., 54.5 63.9 
Max 62. 1 63.3 62.6 62.8 56.9 48.3 63.6 62.4 65. , 65.8 58.6 67.9 
!'lin 56. 1 sa. 4 56.6 SB.6 50.9 41.4 59. 1 55.6 59. 1 60.0 SUl 6UJ 
Stdev . 996 1. 048 1. 111 . 904 1.135 1.446 • 944 1. 616 1. 163 1. 239 1. 295 1. 473 
cv .on . 017 .OHl .015 • 1:!21 .033 .ens .027 . 019 . 020 . 024 .023 
Range 4.6 4.9 5.6 4.2 6.0 6.9 4.5 15.8 5.4 S.B 7.6 6.9 
dd.l'll'l 36.32 38.22 37.34 36.20 37.57 37. 14 37. 19 37.59 36.20 36.23 35.44 35.02 
ddd.l'!l'l 121.46 121. 57 120.47 120.40 119. 47 119. 13 1:20.29 120.23 119.40 119.02 118.40 118.45 
feet 60 105 137 715 3870 7020 no 1749 242 513 3500 1425 
Rec Beg 1872 1688 1899 1905 1911 1916 H:l72 1909 1899 1899 1912 1899 
48 
4/IWB6 Uoos~ Vis1lia Karicopa Blythe Indio \'U!'i! Avg 10 Vr 
J)C Avg 
U11l' €'12. 1 62.9 67.5 56.6 72.9 72.3 1911 513.6 
1918 ti1.8 61. 1 65.2 M.B 72.6 11.9 una SB.3 
1919 61.3 62.6 63. 1 10.1 72.9 71.6 19Hl 56.0 
1920 f>(UI 61.1 64.2 10.1 71.6 70.9 1920 S7.B 
1921 62.9 63.2 66.4 71. s 13.5 72. 1 1021 SB.B 
1922 62.0 6U!I 64.4 10.2 13.0 11.5 1922 S7.8 
1923 6UI 61.6 ~.1 69.8 "1'3.0 71. 1 1923 sa.o 
1924 62. l 63.2 64.4 10.1 n.e 72.0 1924 sa.s 
1925 62.8 63.0 65.2 70 . ., 73.0 12.4 1925 SfUi 
1926 64.:2 65.6 65.7 7U3 73.9 73.2 1926 60.5 SB.S 
1927 61.9 63.3 65.3 71.0 72.4 72.5 1927 513.5 Sl3. S 
i92B 62.9 63.9 66. 1 11. 6 '1'3.3 72.9 1925 59.4 SB.6 
1929 62. 1 63.9 65.8 7!UI 'f:Ul 71. g 1929 SB.9 SB.7 
1930 62.3 63. 1 66.1 70.2 13.1 '71. s 1930 56.B SltB 
1931 64. 1 65.8 68.0 71.3 73.2 13.0 1931 60.2 58.9 
1932 62.4 63.9 66.3 70.5 72.0 71.9 1932 sa. 1 59.0 
1933 61.9 63.7 65.2 69.9 72. 1 72.4 Hl33 SB.S 59. 1 
1934 64.3 66.5 68.0 13.1 76.5 75.0 1934 61 . .11 59.4 
1935 62.3 63.4 65.2 70.6 12. 7 72.5 193S SB.B 59.4 
1936 64., 65. 7 66.3 71.7 73.6 74.1 1936 6CU 59.4 
1937 63.0 64.4 65.9 70. 7 13.8 13. 1 1937 SB. 7 59.4 
1935 63. 1 M.3 65.3 70.7 72.5 72.6 1936 58.9 59.3 
1939 63.8 65.3 65.8 10.9 73.4 73.4 1939 6ll.IJ 59 . .!1 
19-40 64.0 65.5 67.5 12.4 74.2 74.4 1940 60.3 59.6 
1941 63.2 M.O 65.6 70.2 7Ul 12.3 1941 59. 1 59.5 
1942 62.6 63.5 65.4 11.4 13.2 13.2 1.942 S!Ui 59.5 
1943 62.6 64.0 66.13 12.6 73.3 74.5 1943 59.4 59.6 
1944 6Ul 63.0 66.0 70.5 11.0 11. B 1944 56. 1 59.2 
1945 62.8 63. 1 67.0 12.2 71.7 72.5 1945 58.13 59.2 
1946 61. 3 63.0 65. 1 11.1 12.5 73.0 1946 58.2 59.0 
1947 61.2 63.3 65. 7 12.5 73.4 73. 1 1947 59.0 59. 1 
1948 60.2 62.3 65.2 11.4 11.5 71.7 1948 56.9 58.9 
1949 6UJ 63.3 65.6 11.7 11.6 73.7 1949 51. 1 58.6 
1950 63. 5 65.5 67.8 13.6 73.5 75.7 1950 59. 4 SB.S 
1951 62. 1 M.4 66. 1 72.3 72. 1 74.4 1951 58.6 ss.s 
1952 62.2 64.5 65.5 12. 7 13.0 74.5 1952 SB.4 SB.S 
1953 61.2 63.0 64.6 72.B 13.1 14.2 1953 58.6 56.4 
1954 61.4 62. 7 65.4 74.0 13.9 75.4 1954 SB. 1 56.4 
1955 60.13 63.2 65.4 71.5 71. 7 72.9 1955 57.7 SB. 3 
1956 61.3 63. 1 65.3 71.8 72.8 7~. 0 1956 58.4 58.4 
1957 62. 1 63.2 65.5 72.6 73. i 74.7 1957 58.15 56.3 
1958 63.9 65.3 67.2 74.2 75.3 76.3 19SB 60.6 SB. 7 
1959 63.3 65.0 6EU 73.5 74.9 75.9 1959 60.5 59.0 
1960 62.4 6tU 66.3 11. oil 74.5 75.4 1960 59.~ 59.0 
1961 62., 64.0 65. 1 71. 1 13. B 74.6 1961 59. 1 59.0 
1962 61.9 63.2 65. 1 7Ul 111. 0 75. 1 1952 SB.6 59.0 
1963 61.1 62.6 64.4 1'0.9 13.0 74.7 1963 seu 59.0 
19M 61.S 62. 1 6Ul 69.9 11. 2 11. g 196~ S7.B 58.9 
1965 61.2 61.3 63.5 10.3 TUl 72.2 1965 57.9 58.9 
1966 62. i 63.3 65.6 71.6 13. 5 13.5 1966 59.2 59.0 
1967 62.0 62.B 65.1 71.5 12.B 72.1 1967 56. 7 59.0 
1968 62.8 63.0 65.0 11.7 73.6 73.0 1968 SB.B SB.B 
1969 62. 7 62.S 64.S 72.8 14. 3 13.7 1969 58.7 SB.6 
1970 62. 7 63.3 65.4 71.5 73.0 12. 7 1970 59.0 58.6 
1971 60.8 61.6 62.9 70. 7 12.3 11.0 1911 57.3 56.4 
49 
Uoosay Visalia i'larieopa ~Uythe Indio \'1.11'1@ Avg 10 Y:r Avg 
1972 61.6 ~2.5 63.4 71.9 13.5 73.2 1972 58.3 SB.4 
197l 62.3 63.2 6a.d 11. 1 73.2 '12.8 1973 Sl:t S SS.4 
1974 62.6 63.2 64.6 71.9 13. 1 73.9 1974 58.9 513.5 
1975 61.8 61.6 63.11 71Ul 72. 1 lUI 197) S7.41 SB.S 
n7t~ 62.2 62.5 63.1 70.2 12.9 '73.2 1976 sa. a 58.4 
1971 63.0 63.0 63.6 71.9 73.6 14.2 1971 59.0 58.5 
1916 62.4 63.1 64.0 12.1 n.2 14.3 1976 SB.9 SB.S 
1979 62.8 63.6 65.0 7Ul 73.1 74.2 1979 se.s SitS 
1960 62.9 63.2 65.0 72.6 73.8 75.5 1980 59.0 SB.S 
1!;181 62.8 64.6 66.1 13.5 75.2 76.8 1981 60. 1 58.8 
19£!2 61.6 62. 1 62.11 70.5 lUI 73.9 1982 57.2 56. 1 
1983 62.2 63.1 63.9 71.1 72.6 15. 1 1983 SB.9 SS. 1 
1984 62.5 64. 1 65.2 1'2. 1 73.6 75.2 1984 50.4 SitS 




Avg 62.3 63.4 65.4 71.5 73.1 73.4 
tlax 64.3 66.5 68.4 14.2 76.5 76.8 
11in 60.2 61. 1 62.6 66.6 7Ul 70.9 
Stdev • 697 1.144 1. 289 1.111 • 992 1.313 
cv .014 .OHi . 020 .016 .014 .1:119 
Range 4.1 5.4 5.6 5.4 s.s 5.9 
dd.l'tl'l 36. 11 36.20 35.05 33.37 33.44 32.40 
ddi.'l.AI'I 119.04 119.18 119.23 114. 36 116.15 114.36 
feet 395 354 675 266 11 194 
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